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A 49-year-old woman with a history of rheumatoid
arthritis presented with ankle edema and proteinuria.
She was noted to have paucity of subcutaneous fat
on the face (Panel A). Renal biopsy demonstrated
thickened glomerular capillary walls, mesangial
hypercellularity and matrix expansion, and diffuse
enlargement of the glomerular tuft (Panel B). Silver
staining showed the “tram-track” appearance of the
glomerular basement membrane (Panel C). What was
the diagnosis?
Membranoproliferative glomerulonephritis
(MPGN), also referred to as mesangiocapillary
glomerulonephritis, refers to a pattern of glomerular
injury characterized by diffuse mesangial proliferation
and thickening of the capillary wall. MPGN may be
primary or secondary (associated with specific diseases
such as cryoglobulinemia, collagen vascular disease,
hepatitis C, and malignancy). Two major types of
idiopathic MPGN have been recognized on the basis
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Panel A. Facial appearance of a 49-year-old woman with protein-
uria. Note the paucity of subcutaneous fat on her face.
Panel B. The glomerulus shows accentuation of lobular architecture
due to global expansion of the mesangial matrix and mesangial
hypercellularity; the capillary walls are thickened (hematoxylin &
eosin, × 400).
Panel C. The thickened capillary wall shows a double-contour or
tram-track appearance (arrow) with special staining for the glo-
merular basement membrane. This is caused by the insertion of
mesangial matrix between the glomerular basement membrane and
the endothelium (Periodic-Acid-Schiff-Methenamine, × 500).
of differences in ultrastructural morphology: type I
(characterized by subendothelial deposits), and type II
(also called “dense deposit disease” due to the depo-
sition of dense deposits within the glomerular base-
ment membrane).
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Our patient was diagnosed with type II MPGN. This
condition is rare and is characterized by the deposition
of dense deposits within the glomerular basement
membrane on electron microscopy. These deposits are
seen as a strongly electron-dense band of material
distributed homogeneously within the glomerular
basement membrane, hence the name “dense deposit
disease”. Light microscopy differs from type I disease
because the dense, refractile immune deposits create a
ribbon-like thickening of the glomerular capillary wall.
C3 and other complement components are detected in
the mesangium and capillary loops, but immunoglo-
bulins are generally absent. The composition of the
dense intramembranous deposits in type II MPGN
remains unknown.
Type II MPGN is of uncertain cause but is com-
monly associated with hypocomplementemia and the
autoantibody, C3 nephritic factor (C3NeF), that binds
to and stabilizes the alternative pathway C3 convertase
(C3bBb). This results in persistent activation of the
alternative complement pathway with low concentra-
tions of C3. The glomerular lesion itself may be a
consequence of this process. C3NeF is not usually
connected with other conditions, but it may be present
in patients with systemic lupus erythematosus. What
triggers the production of C3NeF is unknown.
Type II MPGN is also associated with partial
lipodystrophy, a disfiguring condition that affects the
body from the waist upward, sparing the legs. Adipose
cells are the main source of factor D, which completes
the formation of the alternative pathway C3 convertase.
There is a gradient in the concentration of factor D in
the fat cells of the body; a higher concentration is
present in the upper than in the lower half of the body,
which could explain the distribution of the fat loss. It
is likely that C3NeF stabilizes the C3 convertase that
forms in the immediate vicinity of adipocytes. The ab-
normally stabilized enzyme may then cleave enough
C3 to allow assembly of the membrane attack complex,
which lyses adipocytes.
